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First Ancient Human Genome



The Saqqaq Genome 
4,000 years

Hair sample from permafrost
DNA extraction <10% contamination

20 x coverage
Started 2009

Eske Willerslev



The Neandertal Genome 
38,000 years

Leg bone from a cave in Croatia
DNA extraction >95% contamination

1 x coverage
Started 2006



DNA from hair



DNA from hair

•Hardly any contamination
•Relatively high yield
•Short fragments
• <3 month sequencing
•Post-mortem DNA damage
•Phusion Polymerase



Flow chart over pipeline and data summary



Functional SNP assessment

What can we say about his phenotype?



Rasmussen et al.2 have sequenced the genome of a man from 
the Saqqaq culture, using DNA from hair preserved in 
permafrost in Greenland. They analysed the genome to find 
single nucleotide polymorphisms (SNPs) — differences in single 
DNA base pairs that exist between individual genomes, and that 
may act as markers of an individual's physical traits. a, Here, a 
short stretch of human DNA is shown that is a marker for 
normal earwax. b, In the analogous DNA from the Saqqaq 
individual, there is a SNP in which a C in the lower strand has 
been replaced by a T (C, G, T and A denote the four kinds of 
DNA base). This SNP shows that the Saqqaq man had dry 
earwax. Rasmussen and colleagues identified other SNPs 
indicating that the ancient human had, among other things, 
brown eyes, non-white skin, thick dark hair and an increased 
susceptibility to baldness.

From the following article:
Evolutionary biology: Face of the past reconstructed
David M. Lambert & Leon Huynen
Nature 463, 739-740(11 February 2010)
doi:10.1038/463739a

Single nucleotide polymorphisms of an ancient genome.

http://www.nature.com/nature/journal/v463/n7282/full/463739a.html#B2
http://www.nature.com/nature/journal/v463/n7282/full/463739a.html#B2
http://www.nature.com/nature/journal/v463/n7282/full/463739a.html
http://www.nature.com/nature/journal/v463/n7282/full/463739a.html






Population genetics and phylogenetics
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The ancient genome database

www.ancientgenome.dk

• Get sequence

• Compare to reference genome (NCBI 36)

• SNP accessions

• Phenotypic associations

http://www.ancientgenome.dk
http://www.ancientgenome.dk
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From genotype to phenotype

• 99.9% of human DNA is identical to another person

• 0.1% → over 80% are single nucleotide polymorphisms (SNPs)

• The genotype of an organism is the inherited instructions within the DNA

• A phenotype is any observable characteristic or trait of an organism

Exercise: Genotype to Phenotype

http://wiki.cbs.dtu.dk/teachingmaterials/index.php/ExGenotype2PhenotypeLite

http://wiki.cbs.dtu.dk/teachingmaterials/index.php/ExGenotype2PhenotypeLite
http://wiki.cbs.dtu.dk/teachingmaterials/index.php/ExGenotype2PhenotypeLite
http://livepage.apple.com/
http://livepage.apple.com/

